CHAPTER VI
GRAVITY CALCULATIONS AND INTERPRETATION
THE SOURCE OF GRAVITY VARIATIONS
The preceding chapters have shown the basis of the fieldwork
by which gravity or torsion balance values are produced. The
fieldwork usually is completed by the preparation of a map
showing station locations with the reduced or corrected gravity
values (i.e., with latitude, elevation, Bouguer, and terrain correc-
tions made) or the corrected torsion balance gradients and
curvatures (i.e., with normal and terrain corrections made).
The interpretation of these results in terms of probable geologic
conditions below the surface is usually a quite separate under-
taking from the conduct of the fieldwork.
The distribution of reduced gravity (or of torsion balance
quantities) shown by a map is caused by all departures from the
mass distribution which has been assumed in reducing the sta-
tions. This means that the gravity pattern of the map is caused
by the sum of all departures from the uniform ideal spheroidal
shape of the earth, beginning at the grass roots and extending
deep into its interior.
In so far as its gravity effects are concerned, the earth may be
considered as made up of a series of shells which may be of differ-
ent density. Therefore, gravity measurements are not sensitive
to vertical variations in density so long as the density is constant
in horizontal (i.e., level) layers. However, any horizontal
variation in density will cause a horizontal variation in gravity
(and its derivatives), and it is these horizontal variations which
a gravity map indicates.
Any geologic condition that results in a horizontal variation
in density will cause a horizontal gravity variation or a gravity
"anomaly." Thus, a geologic structure that causes an uplift
of beds of different density will cause a gravity anomaly the
magnitude of which will depend on the density contrasts involved